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Section S1. Syntheses of Materials
Methods:
Chemicals and supplies. Anisole (analytical standard, ≥ 99.9%), benzoyl chloride (≥ 99%), benzene (≥ 99%), 1,2-dimethoxybenzene (≥ 99%), ethoxybenzene (≥ 99%), 1,3-dimethoxybenzene (> 98%), 1,4-dimethoxybenzene (assay > 99%), 1,2,4-trimethoxybenzene (≥ 97%), mesitylene (GC, ≥ 99%), m-xylene (≥ 98%), p-xylene (≥ 99%), anthracene (≥ 97%), naphthalene (≥ 99%), 1-methylnaphthalene (≥ 95%) were purchased from Sigma-Aldrich. Silica gel 230–400 mesh (for flash chromatography) was obtained from HiMedia Laboratories Pvt. Ltd. (India). TLC (silica gel 60 F254) was bought from Merck. Ethyl acetate (≥ 99.5%), petrolium ether 60 – 90, chloroform (≥ 99%) were from Xilong Chemical Co., Ltd (China). Chloroform-d, 99.8% was obtained from Armar (Switzerland).
All starting materials, reagents and solvents were directly used without further purification.

Analytical instruments. 
For ultrasound reaction, the ultrasonic bath Elma S30H was used. Powder X-ray diffraction (PXRD) patterns were recorded using a Bruker D8 Advance operated at 40 kV and 40 mA with a Ni filtered Cu Kα radiation (λ = 1.54178 Å) source, scanning rate 2 per min and 2θ angle ranging from 10 to 70. The morphology of the sample was examined by transmission electron microscopy (TEM) using JEOL JEM 1400 with operating voltage at 100 kV. The magnetization of the sample was measured in the varied magnetic field between −16 and 16 kOe at room temperature using a vibrating sample magnetometer (VSM/Microsense, EV11, USA). Ultrasound irradiation was performed on an Elma apparatus. GC-MS analyses were performed on an Agilent GC System 7890 equipped with a mass selective detector Agilent 5973N and a capillary DB-5MS column (30 m × 250 μm × 0.25 μm). The 1H and 13C NMR spectra were recorded on a Bruker Advance 500 using CDCl3 as the solvent and solvent peaks or TMS as the internal standards. 

Section S2. Recycling of -Fe2O3 nanoparticles

The recycling of -Fe2O3 nanoparticles catalyst was carried out in the Friedel-Crafts benzoylation of anisole under sonification for 120 min. The recovery of catalyst is easy by external magnet. Due to its high stability in our method, -Fe2O3 nanoparticles catalyst was easily recovered in a quantitative yield. After being washed with ethyl acetate, the catalyst was dried under vacuum and used for next cycle without further purification. Owning the easy of recovery and stability under this method, -Fe2O3 nanoparticles catalyst was reused over six consecutive times without any significant loss in reactivity and regioselectivity. This is promising for its application on industrial processes. The process for recycling -Fe2O3 nanoparticles is simple and effective so it could be applied on a large scale.

Section S3. 1H and 13C NMR, GC-MS data

Benzophenone 1,2,4

1H NMR (500 MHz, CDCl3): δ 7.81 – 7.59 (m, 4H), 7.55 (m, 2H), 7.45 (m, 4H). 
13C NMR (125 MHz, CDCl3): δ 196.7, 137.6, 132.4, 130.1, 128.3. 
GC-MS (EI, 70 eV) m/z: 182 ([M]+)

4-methoxybenzophenone1,3,6 


1H NMR (300 MHz, CDCl3): δ 7.86-7.81 (m, 2H), 7.75 (dd, J = 8.3, 1.4 Hz, 2H), 7.55 (d, J = 7.5 Hz, 1H), 7.49-7.44 (m, 2H), 6.96 (d, J = 9.0 Hz, 2H), 3.88 (s, 3H). 
13C NMR (75 MHz, CDCl3) δ 195.6, 163.2, 138.3, 132.6, 131.9, 130.2, 129.8, 128.2, 113.6, 55.5. 
GC-MS (EI, 70 eV): m/z 212 (M+).

3,4-dimethoxybenzophenone5


1H NMR (300 MHz, CDCl3): δ 7.77 (dd, J = 8.4, 1.4 Hz, 2H), 7.49 (s, 1H), 7.46-7.36 (m, 3H), 6.90 (m, 2H), 3.96 (s, 3H), 3.95 (s, 3H). 
13C NMR (75 MHz, CDCl3) δ 195.6, 153.0, 149.0, 138.3, 131.9, 130.2, 129.7, 128.2, 125.5, 112.1, 109.7, 56.1, 56.0. 
GC-MS (EI, 70 eV): m/z 242 (M+).

2,4-dimethoxybenzophenone5


1H NMR (300 MHz, CDCl3): δ 7.77 (dd, J = 8.4, 1.4 Hz, 2H), 7.49 (s, 1H), 7.42 (dt, J = 1.8, 0.6 Hz, 1H), 7.39 (s, 2H), 6.53 (dd, J = 9.6, 5.3 Hz, 2H), 3.86 (s, 3H), 3.69 (s, 3H). 
13C NMR (75 MHz, CDCl3) δ 195.6, 163.4, 159.6, 138.8, 132.3, 132.2, 129.7, 128.0, 121.5, 104.6, 98.8, 55.6, 55.5. 
GC-MS (EI, 70 eV): m/z 242 (M+). 

2, 5-dimethoxybenzophenone4,5


1H NMR (300 MHz, CDCl3): δ 7.84-7.80 (m, 2H), 7.57-7.52 (m, 1H), 7.47-7.38 (m, 2H), 7.01 (dd, J = 9.0, 3.0 Hz, 1H), 6.92 (dd, J = 6.0, 3.0 Hz, 2H), 3.78 (s, 3H), 3.66 (s, 3H). 
13C NMR (75 MHz, CDCl3) δ 196.2, 153.5, 151.5, 137.6, 133.0, 129.8, 128.2, 117.3, 114.4, 113.1, 56.3, 55.8. 
GC-MS (EI, 70 eV): m/z 242 (M+).

2, 4, 5-trimethoxybenzophenone4


1H NMR (500 MHz, CDCl3): δ 7.76 (d, J = 8.2 Hz, 2H), 7.51 (t, J = 6.8 Hz, 1H), 7.40 (t, J = 7.6 Hz, 2H), 7.02 (s, 1H), 6.55 (s, 1H), 3.94 (s, 3H), 3.83 (s, 3H), 3.64 (s, 3H).
13C NMR (125 MHz, CDCl3): δ 195.5, 153.4, 152.6, 143.3, 139.0, 132.3, 130.1, 129.5, 128.4, 128.0, 120.1, 113.6, 97.8, 56.6, 56.5, 56.2. 
GC-MS (EI, 70 eV): m/z 272 (M+). 
2, 4, 6-trimethylbenzophenone4


1H NMR (500 MHz, CDCl3): δ 7.80 (d, J = 7.2 Hz, 2H), 7.57 (t, J= 7.4 Hz, 1H), 7.44 (t, J = 7.8 Hz, 2H), 6.90 (s, 2H), 2.33 (s, 3H), 2.08 (s, 6H). 
13C NMR (125 MHz, CDCl3) δ 200.8, 138.5, 137.4, 136.9, 134.2, 133.5, 129.4, 128.8, 128.4, 21.2, 19.4. 
GC-MS (EI, 70 eV): m/z 223 (M+H).

2, 4-dimethylbenzophenone3


1H NMR (500 MHz, CDCl3): δ 7.77 (dd, J = 8.3, 1.2 Hz, 2H), 7.54 (t, J = 7.4 Hz, 1H), 7.42 (m, 2H), 7.21 (d, J = 7.7 Hz, 1H), 7.09 (s, 1H), 7.02 (d, J = 7.7 Hz, 1H), 2.36 (s, 3H), 2.31 (s, 3H). 
13C NMR (125 MHz, CDCl3) δ 198.5, 140.6, 138.3, 137.3, 135.7, 132.8, 131.9, 130.1, 129.2, 128.4, 127.5, 125.8, 21.4, 20.1. 
GC-MS (EI, 70 eV): m/z 210 (M+). 

2, 5-dimethylbenzophenone3,8


1H NMR (500 MHz, CDCl3): δ 7.82 – 7.80 (m, 2H), 7.80 – 7.56 (m, 1H), 7.47 – 7.44 (m, 2H), 7.21 – 7.17 (m, 2H), 7.13 (s, 1H), 2.34 (s, 3H), 2.28 (s, 3H).
13C NMR (125 MHz, CDCl3) δ 198.9, 138.6, 137.8, 134.8, 133.4, 133.0, 130.9, 130.8, 130.1, 128.9, 128.4, 121.3, 20.8, 19.5.
GC-MS (EI, 70 eV): m/z 210 (M+). 
1-benzoylnaphthalene4,7 


1H NMR (500 MHz, CDCl3) δ 8.09 (d, J = 9.1 Hz, 1H), 8.01 (d, J = 8.2 Hz, 1H), 7.93 (d, J = 7.3 Hz, 1H), 7.87 (dd, J = 8.4, 1.3 Hz, 2H), 7.64 – 7.56 (m, 2H), 7.57 – 7.49 (m, 3H), 7.46 (dd, J = 8.0, 7.5 Hz, 2H).
13C NMR (125 MHz, CDCl3) δ 196.9, 138.1, 135.4, 135.0, 132.5, 132.4, 132.0, 130.3, 129.6, 128.5, 128.5, 128.5, 128.0, 127.0, 125.9.
GC-MS (EI, 70 eV) m/z 232 ([M]+).

9-benzoylanthracene4,7


1H NMR (500 MHz, CDCl3) δ 8.57 (s, 1H), 8.07 (d, J = 8.5 Hz, 2H), 7.83 (d, J = 7.4 Hz, 2H), 7.73 (dd, J = 8.7, 0.5 Hz, 2H), 7.58 (t, J = 7.4 Hz, 1H), 7.53 – 7.44 (m, 2H), 7.40 (td, J = 8.1, 4.3 Hz, 4H). 
13C NMR (125 MHz, CDCl3) δ 200.2, 138.2, 134.0, 131.1, 130.1, 128.9, 128.7, 128.4, 126.6, 125.5, 125.3. 
GC-MS (EI, 70 eV) m/z 282 ([M]+).

2-benzoyl-1methylnaphthalene9



1H NMR (500 MHz, CDCl3) δ 8.18 (dd, J = 8.5, 0.5 Hz, 1H), 8.09 (d, J = 8.5 Hz, 1H), 7.87 – 7.85 (m, 2H), 7.60 – 7.56 (m, 2H), 7.53 – 7.43 (m, 4H), 7.36 (dd, J = 7.5, 0.5 Hz 1H), 2.78 (s, 3H).
13C NMR (125 MHz, CDCl3) δ 198.1, 138.7, 138.3, 134.7, 133.0, 132.9, 131.1, 130.4, 128.4, 128.0, 126.4, 126.3, 125.1, 124.4, 19.9.
GC-MS (EI, 70 eV) m/z 246 ([M]+).

4-ethoxybenzophenone10



1H NMR (500 MHz, CDCl3) δ 7.81 (d, J = 8.9 Hz, 2H), 7.75 (dd, J = 8.3, 1.3 Hz, 2H), 7.55 (t, J = 6.8 Hz, 1H), 7.47 (d, J = 7.7 Hz, 2H), 6.94 (d, J = 8.9 Hz, 2H), 4.12 (q, J = 7.0 Hz, 2H), 1.45 (t, J = 7.0 Hz, 3H).  
13C NMR (125 MHz, CDCl3) δ 195.6, 162.7, 138.4, 132.6, 131.8, 130.0, 129.7, 128.2, 114.0, 63.8, 14.7.  
GC-MS (EI, 70 eV) m/z 226 ([M]+).
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Section 5. 1H and 13C NMR spectra 
1H and 13C NMR of Benzophenone 
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1H and 13C NMR of 4-methoxyenzophenone 
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1H and 13C NMR of 3,4-dimethoxybenzophenone
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 1H and 13C NMR of 2,4-dimethoxybenzophenone
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1H and 13C NMR of 2,5-dimethoxybenzophenone 
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1H and 13C NMR of 2,4,5-trimethoxybenzophenone
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1H and 13C NMR of 2,4,6-trimethylbenzophenone
[image: ]

[image: ]

1H and 13C NMR of 2,4-dimethylbenzophenone
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1H and 13C NMR of 2,5-dimethylbenzophenone
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1H and 13C NMR of 1-benzoylnaphthalene
[image: C:\Users\Administrator\Desktop\Pho file JPG\LVTS-SP-se_43.jpg]
[image: C:\Users\Administrator\Desktop\Pho file JPG\LVTS-SP-se_44.jpg]

1H and 13C NMR of 9-benzoylanthracene
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1H and 13C NMR of 2-benoyl-1methylnaphthalene
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1H and 13C NMR of 4-etoxibenzophenone
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